(i9)B3^a#it)f (J p) 



(12) 



#MT9- 64307 

{43)<2:mB ¥fiE9^(1997) 3 ^ 7 B 



(SDlnt.Cl. " 

HOIL 27/108 

21/8242 
COIG 35/00 
HOIL 21/316 

27/04 



F I 

HOIL 27/10 
COIG 35/00 
HOIL 21/316 
27/04 



651 



B 
P 
C 



(21) 1 

(22) aillB 



^81^7-220010 

^« 7 ^ (1995) 8^29 B 



{ID tarn A 000005108 

M^Mm^^'^yKW-^^ 1 Tg28o#«fe 
i (72)%?q# M>m m-^ 

\ X^«I5@^3-#rtTmS^'>-SlT@280#% 

! S:Mtl5B55-#l!J*:^;-JrSiTg280#:Hfe 
\ (74)ftaA #S± /hJII »J| 



(54) i%^coi&^] SE-fbifeismcoisiieka:^?* 

(57) [5*1;] 

IC^* ?r L T R F 3 -f 2 UiUJilrSim^J enSDi" -6 




1 

i^i^x'nipfihzt^i^WLt-nm^mmmmmm 
LT 1 0 %s;i.TX'^hmmnm(o^Mm:fjiio 

ltZ^tfti>l^.^:ik^i^(0'pX'^ 750nmJiy.±(^f&jfe?SS 

i-iot 0:^*9 0 %s^i±'^tixx\'^i,mt%nm<7^m^■ 
m:f^mo 

&.±7 0 ox:i;AT<r)iMim.x'^i:>n.^mt<^wm<of^Mm 

[0 0 0 1 1 

izm-ri>o 

10 0 0 2] 

^mmm^m<ommmmmt lx. 
i>zit-A'^n^tix\,^i,o ^(o^-k, ^i$-6^tj:mA(om. 

^mt^!^ h^->#' il^Mt 

m:imm $ fitzn.^.X'immxm^i^-.m^his.x-r^yF 
[0 0 0 3] 

5IT-S>^o L*-L7 0 0*CJii±T-l4T a, O.. M^^^^B^e-fk 
^tiT^jo «?Sx.lS\ y^X-THJ: o•C*P>:6-C^6^S^T• 
[0 0 0 4] :ztlh(D-£imit LT. itfBfW2- 283022 
r-r^'-*;v ^^^-vxT^h vy;^ 
v-i^A r-r Ji;l'Ji7.7-f r y n v-(Techn 

icalDigest of Symposium on VLSI Technology) , p. 2 
5 ( 1 9 8 9)J imifhtli,o t.tc. ^m^yy X-7X' 



2 ) 9 -6 4 3 0 7 

2 

(SE*7-7XvsAjaiafe) tlx. ^m¥4-i 

99828 -^^Zr^g^. 7> r > f ^ 7 K T^^^hy^ 

rV^-T T-^-X 7>K •7T';7;i'X {Extended Abstr 
acts of Conference on Solid State Devides and Mate 
rials), p. 8 6 2 ( 1 9 9 3 ) J ^imiifhh.i>o 
10 0 0 5] 

10 xhh-b- zt>^m^^ itvy izmn L xMmm. izm 
my'>'i})i'i±}&^^xmf^m-i-i,:f3i^xibho ^mx 

i;ft?^Lr LS ^ >^c*t), c:<??:^ffi-C'<i^fiiSB#(o^;teja 
SS:3 0 0X:i^^±^z■;^iS,it-t;^t^^'!K.m^mmM7!>'yh 

[0 0 0 6] 'Au^g^y^x-^fsisjiaiioft^Kj^^^g 

20 ^!)«rEj3 lc3^-r„ S?««-X7X-7§|±f| 7r-f&14-ftL. 
T aiO,m.i-:fy :<•7fp^zml.Kl:•i!lfhBMm•r^■:)31iX' 
*fiEL^lt-&^t75^T-#^>7ti6, 3 OOrJ^i 

±icj^rafkLT'(>SEm^a^«ja**»3b«.o L3i>Ly7 

XtI- J:oT®ESl':t><>^^gtt*/c*!), T a, OsM 
LSOo ^(Dt:ii>. T a,0,m\zmmi^^i>:zttj:< 

mmxmi:w<8.L. ')-'^fi.^i.inm6^izis.iis.x'^i,m 
^mij&-Ami^<bftx\^^fco 

30 [0 0 0 7] S(bira^0^ftlCj:or, K*^7X^ 

Slv^!!iS^^^feLr^•r/^•v^'t^^JSL7t^, 4 5 o-cost 

XSira-r i: ^ + *r t; _ ^ miiE***!:*:^- c t ii^ 

:^tiT^m<^^mtm%-^+%^8tiM^XLxiB*)^ 4 

ie^Xg$:#0.f -Si 4 5 ortlicOS-lfett^fJJi-ll 
-f-^T-, 4 5 0'CgffiT-fc^»f?lr55;V>5SV/^R 

^' HiiS if:*; ^ -tt -2. C: t £7) ^ v^f^i!Q.S:^^i£*«^i<) tvT 
[0 0 0 8] 

-r*/ci6lc. Vii )i^!^Mmi^i^^tfzo Z.ft 

a. RFmm^WLm.izx^xm^&nz^ii.t^w.=^^mi^m 
%-^-ti>-)i^x-hh„ zv>^.im.-^m^m^^h:zt\,zi.'o 
50 x-^kim%-fz,zti}^xhi>c tfzm.^^zM-ti,mtti 



( 

3 

[ 0 0 0 91 
10 0 1 0] 

^Ixilri^^'VT't D-J"J ^•VT'SrfiiriJ tj, 10 
"TorrST-Sf^-CiSo S/c. R FfcHSftHU J: c T 
^$v,M 5: 7 * ;v =£: flit? * 7 V A 1 

2m 3.5 6MHz (r>-^mT&.'^ti'i:^M-fi,^iL\Z$. 

[0 0 1 1] v*;l'iI*^'bl&^-r-&iS1±?l4r|B]5E 

[0 0 12] a!liE^*4:E14 tC^^-To ?fefi3 9 4. 7 n 
m, 4 3 6. 9 nm, 5 3 2 . 9 n m, 6 1 5 . 8 n m, 6 
45.7nm, 7 0 0 . 2 n m, 7 2 5.5 nm.7 7 7. 

T, ^S-f ^>'t:J:*#S7t-e*>*iSS5 2 5. 1 nm. 
559. 7nm, 597.3nin <r>\^~ \i.n%\Z^\s-^ 

<> i!'-'S:< 1 9 II w-r -Sits liO. 1 % J-:!. 

T-C*)o7to .I^Tn ftt:fel'V^e-i'-C-fe* 7 7 7. 
5 nmO|£?t;l±, 3p'P(±»^^=3, 5fiIlP)*- 
(bSs'S" (±*^|gc=3, 5aJHS) -^OS^lCii 
?&?felC*=f)CL-LTJ=»), 1 1 eVEbilB^tL 

±^ti:%^i^^%-tho HT-iRK^Otf-e, 7 5 0 nm 

[0 0 13] :$:|fe?^lCi&fi*:i!!!?i:^7£<75?5))mSra:lEl--i) 

il5r^fo S i *^9tinST-0. 0 1 ncm =fIK<7)1g; 
tm<7?^)<0 4-fflvv/co *-f^ 1 /'2 0 U^f?L!^cHFr§ 



3 ) 9 - 6 4 3 0 7 

4 

T-tLTSiH^, H,. PH3^fflv\ P CJV) He 
a 19 4 X 1 O'"® K-k'V^^L/cS iSi^CVDfelC 
J:oT 2 0 0 nmJgfiKL. Nj fTH^+T* 8 0 0 "C, 1 
OS-O^^B^B-ft^rlT-^jJ^io ?tjl-NH. #gB^4'tr8 0 
0"C. l^<75S-fl:«r^TV\ ^m^sitS \mM<D%^2 nm 
?rS ifi-fkMl 1 U^xi^Co C^I4> 1 ZiO^mi-fS.^ 

10 Ml 2 t-fk^W^fflfifcftte-ej^^L^to '^Vrfih+v 

N. : 5 Osccm) (6 0 Osccm) iW.^t L, EE 

im^BE:^ 0 . 2 Torr. 4 2 0 r:xmM- d, nml^ 

[0 0 14] -^cof*. :$^^mt,zxi,p^Mmt. ttwt<ofz 

±fSl;®?fr5f^fiKL3to ±Um.WiT i C I4 tNH, 
iN-t-t-SC VDfetCioTT i NMl 3 «r 5 0 n m?F^6S; 

20 0 fxmf^iZ-halLl^fzo 

[0 0 15] ^^^izx^ixsk^mi^ofzT 32 o^m 

etc^-fo UV:^- VV|S!ii!!iSI*^f»4^S«7ajS2 8 0 r. 
S4 0 0'C, fftJl OTorr, R F^lS^ 1 3 . 5 6 MH 

z ■ki.fzo ^^m7'y■fJ)l'f.mm.(D^^^i. »«jajS4 

0 0"C, BE:tl 1 0 °Torr, R F/liStlg: 1 3 . 5 6 MH z 

ti,tzo v^-rno^-&<), si!«ka^H»ii o^u^— t 

y::o S i 0,^^M)H±v>rH'{) 2. 5 nm-C*o7to 
30 [0 0 1 6] il6*»ib*?*^'5> 

9v'*;HI*iiaSi£«±, m<7)»Mmmzit^XT a,o-,.m 

[0 0 17] B^^7V*;HI*=f-t*S^*'f :i->CDfliJS 

')-i'm.ht&m.<r>^^i)^i>i>o ®7\zm-tiniz. DR 
40 AMibf^ll£-Si: $tL* 1.25V <OiBtE'tJ# 

^t>mkmi&Bti:l%iii^T\,znx.i>t. O.lV (7)i6t 
EE5fe^g«-#oc: t^^T-l, ^ibicas L<«±0. 1 %J':i 

[0 0 18] .^Xtc, + + ^'?vJ'?fMffetcS*^H^+T- 
4 5 ox:, 9 Oi3-<^fl^XS«raLT, HO'Sffi-mt^- 
S#1±^i¥fiSL^Co TS*tlil8U^to S^my^X-^ssi 
51S^)teL/c^<^l4, 4 5 OX:<732AXg;cJ; oTU -i- 
50 <i^-XLXLtnni,znL. 



( 4 ) 

5 

^N- ■> rJ' firmk<r> 4 5 0 "C*?? 8^:^15:31 i o T 'J - ^' 
[0 0 19] ^n-rtLm«^7X-7i=J:U-'®?^7 

IE19U/T^-ro )t^<Dfztb\ZpK^-m.imLX\'^tj:\,^ (a s 
-depo) T a!05m<7)TP.Il5E*S*'!)3^LT*^o as 10 
- d e p o OJ^-S". 1 0 0"C:5-e> 7 0 Or^OJilv^fSH-C 

cH. , connmii'm.m^^xidf}. couifc'<«.t 

(i, 1 0 0"C:6-*b 4 0 CCc^FBlT-flaBiL^ C Uit-< 

■> f^^f*<^l?ftX'e iw J: -o T U - :^ * li ^ -li" * 
9X-rSft.igk3StcJt'<rCO<^)KiSt**iJ'^'i<. CH, <7>ffii 20 
;K4;^*tcMi-4®f'fb:d7!i*5*<'^:''>:«:5. T a, OsK4=coM 

[0 0 2 0] v*;W?lft«!!gfeC0v'--5r> 
2 0 0 'CSSt * -e |i$?a t T 7 V * Paj* =1: ih 

[0 0 2 1 1 vA^V-SA^iJiiBliaj^liS 0 0"CJ-:i.±T- 

ICJ: .&^fe'ft7i*ii'-4'V>T as OsM^Mf'btL^o L:*^L, 7 
0 0 -Cl^Xl-XM T a 2 JlRTj^ilSB^B^t: t . ^iB^^i)-^ h 

n.'mi.n-k*^±zxi.t^ fzib. fmm'm.^i 7 0 



!ifgS¥9 - 6 4 3 0 7 
6 

< ^liTiMST LT L * ^ /c*:)^ Sft^aajaSJi 6 0 0 

w^?ajti4 7 0 0 TCJiiT-c* •) , ■Bitg'itjif 5 5 ox:J':i 

[ 0 0 2 2] v*;VS*:i!!!SB#MUov^-Clix ft^ 

i}^-k < 4- o -C. IS - ^^oS^IgU J: i'^im'p-^J^ 
v-T a, OsMAMfibix^o L*-Ls 3 0^J':i±l''&'5> t 

S^so V 'J 3 > t T a , O5 olf® r-o -> >; 3 y^it^iT) 

Sl±3 0^mTi;K&5e?tL, si^UhMl O^JilT^J^M 

[0 0 2 3] HMtRlT-. T as 05^<7?Jt»tet L-C^V 

v^fc^f^ T a<^?lIipH±T a(0CH,)5. Ta(N(CH,) 
2)5 'it'W'f&'^T a*<SI^V-;:^«:fflv>T?gBS;L7tT a. 
Os MT- ^>a***1«©$ tlfZo 
[0 0 2 4] c:CtM±^-v^'?->^«OTgPS^i: LT#-^ 

[0 0 2 5] ±gBl|ffiUov^rfcT i Ntl.^1-tcP t W 

[0 0 2 6] ^hiz^ :^^mi,zxi,wtm7'>'^}^mMm 

^i:m^^Xfr4-j-S.-yi^ ■ • T^'-t;^ • >*'J 

(DRAM) «r'f^S!L/wo V -t^H?? KfM 121*13 1 0 
HTj^-to ^C:-C% ^fi^iFS i Oj ^»MJ¥2. 5 nm 
(T a, OsMiPS nm) 1 . 2 5 V ffl^mSK^S 

lO 'A/cm') «r?MJS.LTi3»5. $e>tlDRAMi:t 

[0 0 2 7] :*:|S§gUJ:cTJgB&$ll-Jt^»«T-«4. S 
[0 0 2 8] ^h\Z. §a«^^i: LTfilfC«:<. MO 
[0 0 2 9] 

^^■?v:j'ff^fiS:^o4 5 o'C(7?8?ixfi?ra tr •j-^'m 

iTc coif :^7!)*iJ'^ V » T a /O s m ^i- ^. C: i: :^ ^pI t| \Z tt 

-ofZo 

[El 2] (J&JtJjJ*Pim:^>S*(S!!:SISBOU V:*-^/vSftS!kS 

[ma] ii£*jjffic±*i?!itoa$ie<oK^y7X-75Aj!iL 

I iiS«75|5i?^ilo 



( r, ) 



r^^W- 9-6 4 3 0 7 



[119] f\-\^,mM.%^-^^<n^'^^^ 

m\ 01 7 v ^ Tf^^ l d r a m 



[Ell] 




[02] 

mi 

8 



1. 



(ooooo"oo"^ 



^51 




1 • 

2 - 

3 - 

4 - 

5 - 

6 • 




5 • 

6 • 

7 • 




100 



1114] 
1^4 




400 



500 



600 
t/fe^ (mn) 



700 



800 



'■imW- 9-64307 





BEST AWLABLE COPY 9-64307 



m9] 



mi 0] 



m^ 0 




0 100 200 300 400 500 600 700 



15- 5i02/K 

16- n*-Si 



21— TajOjie 

22— i:SiSffi^ <CVD-TiN) 
23'-±^\£if Ml (W) 
24--BPSG 



H 0 1 L 21/822 



